Changes of autologous neural stem cells in the hippocampi of aging mice.
Although there is possibility of cognitive disturbance in aging people, many of them live for long life and enjoy well-functioning brain during the whole life-span. The biological basis of longevity is unknown. In this study, we investigated the influence of aging on hippocampal neural stem cells (NSCs), and the correlations between hippocampal neurogenesis and cognitive function. The result showed that the protein production and mRNA expression of nestin, and the number of BrdU(+) cells in dentate gyrus (DG) of the aged non-dementia mice were clearly higher than that in the aged dementia mice and the young adult mice. We also found that the number of NeuN(+) (neuron-specific nuclear antigen) cells in DG and CA1, choline O-acetyltransferase (ChAT, EC 2.3.1.6) production and mRNA expression in hippocampi of the aged-dementia mice were significantly reduced as compared to that of the young adult mice and the aged non-dementia mice, whereas the number of NeuN(+) cells, ChAT production and mRNA expression of the aged non-dementia mice has no difference with that of the young adult mice. Glial fibrillary acidic protein (GFAP) expression in the hippocampi of aged dementia mice significantly higher than that of the young adult mice and the aged non-dementia mice. Our results suggest that aging sometimes does not cause changing of the number of neurons and the hippocampal neurogenesis. Increment of DNA replication and neuron replacement, promotion of differentiation of neural stem cells, enhancement of neuronal proliferation, facilitation of synaptic plasticity of neurons may all benefit to the maintenance of the normal cognitive ability in the aged mice.